Subject Description Form

	Subject Code
	ISE3019

	Subject Title
	Industrial Control Systems and Their Applications

	Credit Value
	3

	Level
	3

	Pre-requisite/Co- requisite/Exclusion
	ISE2002 Instrumentation and Automation Systems

	Objectives


	This subject provides students with
1. the knowledge of data manipulation for industrial applications;
2. the knowledge and skills to apply the data manipulation technologies for implementing industrial control and automation; and
3. the working principles of closed loop and Internet connected systems.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to
a. define and conduct the functional operations in a target system;
b. manipulate and visualize the system transition and looping activities; and
c. establish the protocols and structures for system smartness and Internet connectivity including human machine interface (HMI), smart sensing, and distributed control system (DCS).

	Subject Synopsis/ Indicative Syllabus


	1. Smart Sensing in Industrial Systems and Human Machine Interface (HMI)
Introduction to Smart Sensors. Data processing in predefined functions and patterns, association of proper computing capabilities. Definition and Evaluation of HMI in an industrial system.   
2. Proportional-Integral-Derivative (PID) Controller
Introduction to feedback and PID control.  Closed loop control algorithm and regulation of system variables in a control process.  Servomechanism and its requirement for robotics.
3. Distributed Control System and Internet of Things (IoT) 

Effectiveness and efficiency of systems with interconnected and shared devices and information. Machine-to-machine connectivity protocol.  Network control for robotics and machineries. Connectivity and functionality of IoT. 

	Teaching/Learning Methodology 


	The teaching pedagogy of this subject is a combination of classroom teaching and experiential learning.  It consists of a series of lectures and well-organized laboratory activities. Emphasizing is put on the acquisition of practical skills and knowledge in multiple data handling for system control. The lectures provide the basics and theories while the laboratory activities cover the skills following an interest-based approach.  

	Assessment Methods in Alignment with Intended Learning Outcomes


	Specific assessment methods/tasks 

% weighting

Intended subject learning outcomes to be assessed
a

b

c

Quizzes and Midterm Test 
40%

(
(
Laboratory Exercises
20%
(
(
(
Final Examination
40%
(
(
(
Total 
100%
Each laboratory exercise would be divided into two groups; the individual report can be hand-in afterwards. Tutorials would be provided to students to improve their understanding of the subject materials and final examination will be given to assist the assessment of students’ learning outcomes. 

	Student Study Effort Expected

	Class contact:
	

	
	· Lecture                           3 hours/week for 7 weeks
	21 Hrs.

	
	· Tutorial/Laboratory        3 hours/week for 6 weeks
	18 Hrs.

	
	Other student study effort:
	

	
	Self-study
	

	
	· Laboratory Reports
	39 Hrs.

	
	· Preparation for Tests and Examination
	39 Hrs.

	
	· Total student study effort 
	117 Hrs.
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